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l^<a^* ^^m^ S^l; 17)1^^1- 5fl-ffe 

-B-^^l* ^ *eilolS^^^ ^His ^A^*m i^t!-'^. 
E 2e 
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7l)3llAlE] ^^^wj-ig{mehtod for fabricating capacitor} 
£ la ifl^l H li^ ^2fl 7l#ofl itl-^ ?ll3qiAlEl ^^^3)-^* 

200. ^2.jfl7l^a- 202. S.^<3«^ 

204. ^1 206, 222. 7l)^^ 

208. T^^^^elef- 210. Ti^ 

212. TIN'S}- 220. ^1 2^<3lf^ 

224. ^E)l^(Ru)^ 226. iSel^liiS. 

228. -B-^^# 230. 

<io> ^i^^ ?ll3BAlEl(capacitor) ^^S.. S.^ ^^^Mlfe 

?))BflAlElo^ ^^.g-^(capacitance)* #cflAl?l-SAiH ^-^i^-W-* ^ Si 
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<ll> -a^^o.^ <a-5^^ «>Sf ^o), P^]3i 7l#2] ^^jq- Dl-i-<HA^ 

^S.Z\ ±7]-S\ ^^7} ^#*1-J1 Si4. dlolE] ^-j^S- ^c^-o.^ <5l-§-H)^ ffls^^lEl 
^ ^^21 ^2)3). ^7) TiElsq. A>olo{| >a-<a5]^ -^^^S] -f|-^# 

^-^■1 

S.'XI, TaON ?H3fllAlE)o^ ;g;5i-g.^# =-tfl^ S>alSi4. 

<13> i£ la S. life 7l#o)] 4^ ?1)3^A]E-) ^-^JJ^^* -g-Jg^^SOl 

<14> ^2fl7l^ofl tr|.^ ?B3J|lAlEl ^^^^^S-^^, S. la<fl ul-fi). :a-ol, 

4iii/£.ellol ^3] £.^<g^(102)* ^J£>fl7]:e-(100) -^<H1 

■^Sl 1^-3^(104)* ^, -^7] 4 1^°1#(104)* SE.S.^^ZL5^3] 

(photolithography) ^^-g- -^7] S^<3^(102)^ ii^Aj^lJES. a^z^-5>o^ 
^^(storage node contact)?] 4 17Bt^-¥-(106)* ^'^d^cf. 

<15> o]o]A^^ s. lb°tl Bl-s}. ;a:o], ^7] ;H1 ll^f'(104)* S.^^ 7]^ ^af^ 

^7) ^1 17)]^-^(106)» 4«^^2l^** #3^t!: ^, ^71 4;a^^e]^ 

f-^ ^zl-«H £^#a1^(conductive plug)(108)-i- ^^^^4. o]^, ^7] 
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1020010056504 #^ -^t.}: 2001/11/27 

^] 17Ht"-¥-(106) ifloll ^^i^ £.^i#el:i(108)^ >S-7l ^1 1^^^(104) K^o^S. 

<i6> 4^, £ ic«fl «>S1- ^7) £^#5l:aL(i08)7> ^^^^^ 7l:a- 

oil El ^ (sputtering)^ ofl Ti^ ^ TiN^* ^>^^ -^7] Ti 

B]- ^ TiN^-* <^l^l«-^(etch back)sM ^]^<=^ ^^f-Cburrier metal layer)(a2: 
no, 112)^ ^^^tl-cl-. 

<17> C] , £ Idofl £Al^ H>S1. :gol, .8-71 ^ifl. ;^ 2^«?!#(121)-a- f'^^ 

+ , ^3-71 Xfl 2^^f'(121)* iS.e1:i!:aLe|-3l| ^^go]] Ajz^-eJ-o^ >^7] ui|e|.<H 

^^*(a2)3i|- tfl-g-^ i^^A)?!^ ;01 27lj^-¥-(122)l- ^^Jtb^f. 

<18> o]6\A^^ s. le<^ »3>S}- ^7] 2^<af'(121)^o|] ^7] 27)1^^ 

(122)# as.-^ PVD(Physical Vapor Deposition)'?}-^ O-S. iSelx^liiS. ^ 
-^^■8- ^1 1 ■f-«^l*(Ru)s}-(140)* -^In?!, ^7] 1 ^Bl]-fe-(Ru)^(140) 

<19> ^ 4^ w>jq. :a-<»l, >S-7l 1 ^Sll-^(Ru)5l-(140) ;a^<Ml 

CVDCChemical Vapor Deposition)'!}-!^ O-S. 2 ^6ll-^(Ru)Q}--g: ^ahej-o^ ^*>^ 
^^S] ^^)^(Ru)e]-(i42)* <^l«fl, ^7] 2 ^Efl^(Ru)e]- ^zj- 

^ ^7] PVD^Bl ifl^ 1 ^^l^(Ru)^(140)<:>l 71:^-* ol^'^l^l'H CVD 

^ -3-71 ^tll^(Ru)^- ^^-i CVDIJ-'^^S.'?}- ^^«1-7)1 £l>g el-?-2} 1 
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<2i> nj-el-Ai, ^BBflAlElSl ihssl^lii^ ^Efl-fe-(Ru)Bl-(142) M^i-B: 

^^■1 PW^^^^S. ^] 1 ^Eil-^(Ru)s|(i40)^ cf^, ^7) ;H) l^Efl-^(Ru) 

<22> o] i igo)) £Al^ HfS). ^O], 2^°3afl^* ^^l^(Ru)o]. 

* "^^l^-^^H iSel^llnS. ^^(143)* ^-^^^Vi^. =L^J1 2^<a 

<23> olo^A-^, £ ihoil s.A]^ u>sq. ;a;o], ?fla(|AlElsl ^^l£E^;>^li^= ^^(143)* ^5. 
^ •fr^^lf'Cm)^ ^A^t!- ^, £ li-^l iA]^ H><4 ;^o), ^7] -B-^^si]f'(126) 
^<H1 7fl3flAlE]a] l-^flm^a^dSO)* ^^^^4. <»1'4I, ^71 -fi-^jifl^(126)o.S. 

^licE. ^^m- -S-<at!- PECVD ^ LPCVD -^^^oil Slsll ^Bll^CRu)?]-^ 

^^i^t^. ^7] l-5}|«>lE^^(i30)o.s ^«ll-^(Ru)^ cfl^ofl TiN^-i- o]^^ ^ 

<24> ZL&\^, ^ns] ?MAlE] ^A^«o'-'S<^l^i^ iSel^liiJE. ^A^^ ^Efl^ 

(Ru)Bj- A], PVD ^ CVD *^ofl alsfl SEt!- PVD^h1o(|a1 cVD^ 

ol^gflo) s).^ = :g.^ i^(step)ol #71-51^ SiSJi^. 
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1020010056504 ^^ <Q7.}: 2001/11/27 

27fl^-f» gfe ^^^^^ ^^1; 

* "^^l^l^H ^1 2^9i%^^ ii-t-Al?!^ ^Til; >11 2^«!f^* >«ll7l«1-<5l ?ll5^AlEl 

<28> 5. 2a ^:^] S. 2h^ •& ^-^ofl ^WAjE-] ^^^^Sc-lcf - 

<29> ^ ^igeq fflBflAjE^ ^-^j'S-'a-a-, i 2a°)l £.A)€ ^°], ±^di/S.H] 

?1 -^Sl £^<3^(202)^ S.^^ ^3E^)7lJa-(200) -^ofl l^°!f'(204)^ 

^, ^7) l^^f^(204)* iE.S.sli^nel-3| -g-;go)l slsfl iJzhsM 

(202)* ia#Al?l^ 17)1^ «. (206)1- ^>a?!-cf. 
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<30> o]o]A^^ 25-^1 £.Al^ u}si\. :^o]^ ^^7] :^ l^^f'(204)-i- S.^^ 7]^ 

1711 -t"^ (206)1- cf^^j^El^** ^^t-t!: ^, -a-71 tq-^^^e]^^ 

^ <i)z]-*M £^l-ElrL(208)-l- ^^t!-4. °H, 'S-?! cl-^^^Hl^^^ 1^ 
^f-^l) Hl«ll ^zl-Hl7l- £ 2boll JE^l^ u>s)- :aol^ S.:5i#eizi(208)^ 

<3i> n 4*. £ 2c<fl i3>s). :a-ol , ^o)] ^7] ;*ll l7fl^-^(206) 

ifl^ £€l-elri(208)-a: "SS^ Ti^l- ^ TiN^^ ^l-^jS. :f , -^-71 Ti^ 

^ TiNsl-^ o)]^)B^sl-<:>^ Bilslol ^##(a2:210, 212)* ^Adt!:4. 

<32> ojjf, £ 2d°]] «>4 ^<='], 'S-71 mie)'^#(a2) 5J ^1 1^-Sf^(204)* a 

7l:^l- :d^'>I| ;«11 2^^#(221)* ^, ^7] ^fl 2«^f'(221)-i- asa| 

iimefiq -§-;^ol] 2]s(| ^zl-«H £€«£i::i(208)sl- cj)-g-^ Jf^* ii#Al7ife ;ql 
27H?-^(222)1- ^^dt>cf. 

^7l 2^^f'(221)-g- o] ^sj ^;goi|Al ?(|5t|lAlEla^ iS^^^li^S. ^ 

'<34> oHa^, £ 2e<Hl £.^1^ H]-<4 ^o], 2^°1#(221)* a^tl 7l:& :5i^o)] ^ 
7] >il 27fl^^(222)# ^Bll-5-(Ru) 5^(224)1: ^S^^x:^. ojifl, ^7! ^Efl 

^(Ru)el-(224) -g-^^ CVD ^B^(nl£Al) tfloflAi MBl:i(2,4- 
^^i:^it)lo]£)^^fl^[Tris(2,4-octanedionato)tuthenium]* PECVDCPlasma 
Enchanced Chemical Vapor Depositon) 'S-'g^S. ^^ll , ^a] ■f-'g CVD^tH 

<35> vflof|Al LPCVD(Low Pressure Chemical Vapor Deposition)1}-^ AS. f'^^cf. 
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<36> ^7) ^El)*^ CVD^Hl7> ^^7>i7l- xfl;^l ^«fl sccmO. 

^^5)0^, i^^s^ ^^o] ^ mTorr ifl^l ^ Torr^ ^e1]o)1a-1 

<37> JEt!-, ^7] ^Eil^(Ru)?l-(224) Ajofl^ 7]:^* 200 ~350'C -SrSl- 

^EflojlAi ^^sH, 100~3002]-E(Watt)sl R.F.4^-)# ^^tbcl-. 
<38> ZL £ 2f<HI £Al^ HfSf ;gol, ^7l =Efl^(Ru)H}-* ^«h7l7ila^ ^Pl- 

(CaiIP:Chemical Mechanical Polishing)^}-'^ AS. ^z)-«-H ^fljfl'^lEl is) iSBl;^lit 

S. ^^(226)-i- ^A^t!-cf. n^JL ^] 2^^#* ^]>\^^. 
<39> o] £ 2g<Hl aj-fif :Qo]^ ^^sJl:^]hz.^ ^^(226)* -B-^^l* 

(228)* ^. ^el-ai^l- ^EflSl 1)N2 ^ O2 ^^7>i 2)02, O3 ^ NgO 

^^7}^ afe 3)03 ^ ^V^-acuv)* ol-g-sv<^ i^*«?}- 300 - 500t;ai ^^d\]A^ 

<40 olnfl, -fr^^#(228)AS.fe TiON^"* -^V-g-^c)-. 'S"?] TiWIB^^-a- CVD^^iHC^l 

£^1) ifl°)l>H TiCl4 diAiir7>>il- -^^sM. 10-500 seem -B-^^S. NH3 7>i# 
^#t!-cl-. -^7] CVD*^Hl^ ITO-igOtrsl ^i, 0.1~1.2S3.(Torr)5^ ^ 10 

-500Sl-^(Watt)2) ^.oflH.iq-^CR.F. Power)* 

c4i> olo^A^, £ 2h^ S.^]^ n}sH- ;a-ol, .3-71 -S-;a^#(228)* «e)lolS^^ 
(230)-i- ^>attcf. 
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<42> c.]n)], ^7] l•^^lolE^^(230)o.^fe iSel^^licS. ^^(226)4 iJ-'S^ 

-§- ^Efl-H-(Ru)^-a- Sl-i+sl CVD^Hl PECVD ^ LPCVD ^^<^)1 alsfl o. 

^ atb, -H- ^"^ofl^i^ PECVD'S-'a ^ LPCVD alSB ^Ell-^(Ru)e]-^ "S^^ 

<45> 7)El., ^ ^ig^ ja.;;^]^ <a**W ^fe "S^ofl^^i Cl-<a=*>7|) €^*><5^ €^1^ 
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11 

-^■71 2€<af'^ ^l7l*M 7flBflAlE]3) :i£e1^1ii= ^^-i- ^^i^^ ^7^; 

I^^^ 21 
31 
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41 

5] 

^1 1^°11 Si<H-^i, -^-7] S.^^ 200~ 350''CS] 100~300S)-MS] ^ 

I^^*^ 61 
71 

e^M si<H'«>i, -^^^if- ^^^^ no-igors] o.i~i.2£= 

(Torr)^ -g-^ ^ 10~ 500fifE(Watt)Sl i^^^l- ^^5>^ ^^^^S. t}^ ffl 
81 
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91 

^] 9X'^^^, -^7] "S^elfe 300~50or;^ ^£.<^l^i l^**?]: ^^5)-^ 

I^^^ 101 

^1 Si'H'H, ^y] ^^el^ #e^•2:D> N2 ^ O2 ^#5)- 

111 

^1 8«J-<H1 Si'H'H. -^-71 ^^El^ O2. O3 ^ N2O ^^7>i« 

[^^«c!- 121 
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